This study aimed to quantify the influence of a humic fertilizer (Lignohumate) on the productivity elements, yield and economic efficiency on soybean. The tested humic fertilizer contains chelate micronutrients and is free of ballast, acting as incentive for growth and as anti-stress agent for plants. The experimental field was located at the Ezăreni Farm, Iasi (47° 5'-47° 10 'N, 27° 28'-27° 33' E longitude), on a 3-4% slope land, cambic chernozem clay loam soil, with medium content of N and P 2 O and good content of K 2 O. The pH is slightly acidic and the humus content is around 2.5-3.0%. A treatment on seeds with a dose of 100 g/10 L of water/t of seeds and three treatments on vegetation (2-3 leafs stage, before and after flowering) with a dose of 60 g/ha/300 L of water were applied. The results after three experimental years showed a positive influence of the Lignohumate treatments, the differences compared to the control (untreated) being statistically assured, both for the yield and the productivity elements. The economic efficiency of the fertilizer use was influenced by climatic conditions of the experimental years, in the normal years regarding the climatic conditions (2010 and 2011), there has been a profit and in 2012, considered to be extremely dry, the losses were reduced with 2.7% at the treated variant, compared to the untreated control.
INTRODUCTION
Humic substances are defined as a general class of organic matter present in the natural environment. Almost all life in the soil is dependent on organic matter for nutrients and energy. People have long recognized the importance of organic matter for plant growth. Although organic matter in soils is very beneficial, Justus von Liebig, a famous German chemist, pointed out about 150 years ago that soils composed entirely of organic matter are naturally infertile Forth and Turk, 1972 cited by Topa. et al., (2013) .
They are biogenic, heterogeneous, characterized by a color ranging from yellow to black and with high molecular weight Aiken et al.
cited by Leenheer, (2002).
The humic substances form a specific group of substances produced as a result of decomposition of organic residues in soil by synthesis of products of decay (putrefaction of dead animal and plant tissues). Humic substances are produced by organic evolution of mineral materials, not only the simple degradation. These are quantified by organic carbon content which is increased 1.724 times. This coefficient is the ratio of the average humus weight and the mean carbon content of humus 100 : 58% C = 1.724, Borlan, et al. (1994) .
Lignohumate (the tested humic fertilizer) contains chelated micronutrients with and without ballast acting as a driver of growth and plant antistress agent. It is produced by the oxidation / hydrolytic destruction of lignin-containing raw material, the production scheme being shown in Fig. 1 . Research has shown that the humates contain more than 60 % organic matter (carbon equivalent), while the content of acid-soluble fraction (fulvic acids, polybasic organic acids and other organic substances) reaches 40 %.
The Lignohumate is made by the unique patented technology of accelerated humification of ligno-sulphonates. The transformation of lignosulphonates in humic products is conducted over 1.5-2 hours in an oxidizing atmosphere, the whole technological process being supervised by a special program Gladkov O., Rodion P., (2010) .
The mineral components of Lignohumate include macro and micronutrients. Most of the Lignohumate weight, about 20 %, is represented by sodium and potassium, elements that depend on the hydroxide cations used in the technologic process of humate production. Among other fertilizers used in modern agriculture (e.g. biofertilizers based on rhizobacteria Stefan M., (2008)), the Lignohumate is a highly efficient and practically feasible humic fertilizer, with important growth stimulant properties.
The aim was to introduce in the soybean crop technology the Lignohumate humic fertilizer and to quantify the influence of its use on yield, productivity elements (HW and TGM) and the economic efficiency of its use in soybean crop.
MATERIALS AND METHODS
The experiment was located in the climatic conditions of the Moldavian Plateau 28' E longitude, on a cambic chernozem, clay loam, formed on loess deposits, with a medium to good fertility (medium supplied with N and P 2 O and well supplied with K 2 O) with a slightly acidic pH and a humus content of about 2.5 to 3.0 % and a slope of 3-4 %.
The climatic conditions that characterized the analyzed period of time are shown in figure 2 (A-temperature, B-rainfall). Fertilization was made with 60 kg/ha P 2 O 5 + 60 kg/ha N, before the seedbed preparation, following mainly the classical technology for the soybean crop. The seedbed was prepared on the day of sowing, using the kompaktor cultivator and the sowing was done with SPC6 + U650. We used the Pioneer PR91M10 hybrid.
The sowing was carried out when the temperature in the soil has reached a minimum of 7-8 °C, corresponding to 14 to 15 °C average daily temperature, using a dose of 90 kg/ha. The sowing was carried out in strips of three rows at 45 cm, with 60 cm between them, and the depth was between 4 and 5 cm.
Chemical weed control was achieved with a pre-emergent treatment with Dual Gold 960 EC herbicide (1.0 L/ha), which controls some annual monocotyledonous weeds and some dicotyledonous weeds (Setaria sp., Echinochloa sp., Digitaria sp. , Amaranthus spp. Chenopodium sp. Hibiscus sp.) and Basagran was used postemergent (2 L/ha).
The humic fertilizer has been placed in the crop technology of soybean in a seed treatment with 100 g Lignohumate for 10 liters of water / t of seeds and three foliar applications in the 2-3 leaves stages, before and after flowering, using each time a dose of 60 g/ha / 300 liters of water per treatment.
A. Determination of seed moisture by the electrometric method was done according to SR 6124 1/1999 stipulations. To determine the seed moisture content using an electronic hygrometer T1 type from Winteck, with which the seeds moisture can be determined within the range of 5-36 % Axinte M. et al., (2002) ( Fig. 3 ). This electronic hygrometer can be used to determine the moisture of corn, wheat, rye, barley, oats and rice grains, sunflower seeds, beans and soybean.
The principle of the method consists in determining the moisture content of seeds based on the correlation between the electrical conductivity of the seeds and their water content.
For meaningful results there were made five measurements, taking the average of these measurements as the final result, and the correction of the differences in moisture content was made using the relationship:
where: P -Yield (kg/ha) U% -Seeds moisture (%)
B. Determination of the hectolitic weight (HW) (according to SR 6123-2/1999 stipulations).
It was determined using the hectoliter balance for establishing the seed mass which occupy a volume of 1 liter.
The final result is the arithmetic mean of two consecutive measurements, which don´t include differences higher than 0.5 kg/hl. If there are differences higher than 0.5 kg/hl, the result will be the arithmetic mean of four determinations.
C. Thousand grains weight (TGW) was determined according to SR 6123/1999 stipulations.
TGW is an indicator that allows the assessment of seed size and indirectly characterize the production capacity of a variety or hybrid, whereas there is a strong correlation between TGW and yields.
Regarding the working procedure we take the appropriate amount of beans for about 5000 seeds, we remove the impurities, weight and count. The result expresses the arithmetic mean of two parallel determinations, among which there must not exist a difference higher than that allowed by STAS. For values less than 10 grams, the result is expressed with two decimal places, for values between 10 and 15 grams with one decimal place and the values over 15 grams are expressed as whole numbers.
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To determine the absolute mass of 1000 grains, there will be determined also their moisture, and for calculating the following relations are used: 
D. Economic efficiency
To determine the economic efficiency there were calculated: the average yield, total expenses, the production cost, the profit and the profit rate.
Average production -expresses the yield obtained (kg) per unit of production (ha) and is calculated using the formula:
, where:
Qm -the average yield per hectare (kg / ha); Qt -total production (kg); Sc -cultivated area (ha).
Cost of production -reflects the production costs incumbent per unit of product and is calculated using the relationship:
, where: Cp -cost of production (lei); Cht -total expenses (lei) Qt -total production (kg).
The profit -represents the compensation which an entrepreneur deserves and is calculated deducting from the total revenue all the components of production costs.
The rate of profit -indicator expressing the profit made for every 100 lei production costs. We determined it with the formula:
Rp -rate of profit (%); Pr -profit (lei); Cht -total expenses (lei)
RESULTS AND DISCUTIONS

Elements of productivity Determination of the weight of a thousand grains (TGW)
The Lignohumate treatments positively influenced TGW in all three years of experience. Thus, we obtained significant differences between treated variant and control, and they ranged between 3.3 g in 2010 and 1.4 g in 2012. In 2011 we observed a moderate influence of Lignohumate treatments on the TGW, the difference compared to the control in which TGW was 172.7 g, being of 2.9 g (Tab. 1).
Looking at the average values over the three years of the indicator TGW, we observe that Lignohumate treatments have contributed to an increased TGW for soybean in V 2 variant compared to the control V 1 where no treatments were applied. The variant treated with Lignohumate obtained an average TGW of 171.6 g while the control variant V 1 obtained a TGW value of 169.1 g (Tab. 1). The difference of 2.5 g was statistically significant, and this aspect leads us to conclude that Lignohumate treatments have a direct influence on this indicator.
Determination of the hectolitric weight (HW)
The results showed no significant variation of this indicator after applying Lignohumate treatments. Statistical calculation showed that only in 2012 the value of the HW indicator in variant V 2 treated with Lignohumate was below the value obtained from the control variant V 1 (Tab. 2).
The hectolitric mass was in 2010 of 74.3 kg in V 1 and 74.6 kg in V 2 , in 2011 of 71.5 kg in V 1 and 71.6 kg in V 2 and in 2012 of 68.2 kg in V 1 and 67.4 kg respectively in V 2 . Quite large variations from year to year of this indicator are due solely to the climatic conditions. The year 2012 is considered less favorable for the soybean crop and it gave the smallest values of the HW indicator.
The analysis of average values for the three years of experiment showed that the HW was not influenced by the Lignohumate treatments. Between the treated variant V 2 and the control V 1 , the difference, statistically assured, is of 0.1 kg (Tab. 2). Yields
In the three years of experience, the soybean crop yields varied widely from year to year, but these changes were not a consequence of the studied factor, being due to climatic conditions prevailing in those years. The climatic conditions of 2010 have contributed to the highest yields compared to the years 2011 and 2012 (Fig. 4) . The highest production increase was achieved in 2010, when for the treated variant the production was 4536 kg/ha versus 4402 kg/ha in control (Tab. and the control variant is not statistically assured, being of 54 kg/ha grain, i.e. 1.54 % (Tab. 3). This is attributed to the climatic conditions that have not made a significant contribution to the capitalization of Lignohumate treatments. In 2012 we obtained the lowest yields compared to the years 2010 and 2011, and this is solely due to climatic conditions, specifically to the lack of rainfall in the second part of the vegetation season. Despite this, Lignohumate treatments positively influenced the soybean production. Thus, between the Lignohumate treated variant V 2 and the control variant V 1 we achieved a statistically significant difference, the production increase being of +78 kg/ha (Tab. 3).
The average production values for the three years of experience indicate some differences between the Lignohumate treated variant V 2 and the control variant V 1 which are statistically assured. The mean production growth in the Lignohumate treated variant was 89 kg/ha 
Economic efficiency analysis
The purpose of an experience is not always to obtain the highest yields because in many cases they are not the most economically profitable, so the main focus of the experience is to get the highest and economically efficient yields.
Tab. 4 presents a guide to estimating and planning of expenditures, by which total costs were determined for each analyzed crop. Preparation of this guide was based on the technological sheets made separately for each crop.
To determine the economic efficiency, some calculations were performed after which it was established that the necessary expenses, starting from the beginning up to production capitalization, varies each year between 4029-4323 lei/ha (Tab. 4). These costs do not include the foliar fertilizer treatments tested, which are made differently for each variant.
In calculating the data in Tab. 5 we used a price of 150.5 lei/kg Lignohumate. The price for the technology that included the humic fertilizer was increased compared to the classical technology cost of 42.14 lei/ha. The selling price was 1.4 lei for kg/grain in 2010, 1.7 lei for kg/grain in 2011 and 1.9 lei for kg/grain in 2012.
The profit rate for each experimental variant is shown in Fig. 5 and in Tab. 5 this aspect is detailed.
The Lignohumate treatments have helped to increase the profit rate in all three experimental years, by 3.0 % in 2010, by 0.6 % in 2011 and by 2.7 % in 2012 (Tab. 5).
Previous researches Galeș D.C., Jităreanu G., (2014) and the data from literature Eyheraguibel B., (2008), Eladia M. Pena-Mendez, (2005) showed that the use of humic substances in agriculture lead to an improvement of some plant morphophysiological indicators and indirectly, to an increased yield. In most of the cases, along with the yield increase, there is an economically efficiency of the crop. Oleg Gladkov, Rodion Poloskin, (2010) showed that the plants treated with Lignohumate had a maximum of seed productivity and also a maximum of secondary production weight (straws), but the average plant height was lower than the one of plants cultivated in soil treated with simple urea, without Lignohumate. Also, it was noticed a positive tendency of plant stem strenghtening, which confers a better lodging resistance.
CONCLUSION
The humic fertilizer Lignohumate positively influenced the productivity elements, the yield and the profit rate for the soybean crop. Thus, we can conclude that it has prospects to be successfully used by adding it to the classical crop technology.
There are prospects for this humic fertilizer to be tested in other crops, possibly in a nonconventional tillage. * Lignohumate treatment -100 g/10 L water/t seeds + 60 g/ha / 300 L water in the 2-3 leaves stage, before and after flowering
Fig. 5. Economic efficiency analysis on Lignohumate
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